INTRODUCTION
============

A hypertensive intracranial hemorrhage (ICH) is generally solitary.[@B15] ICH occurrence accounts for 8 to 14% of all strokes in Europe and the United States,[@B3][@B5] but 20 to 35% of all strokes in Asia.[@B9][@B10][@B18] The occurrence of simultaneous multiple ICHs is a rare clinical entity, with a prevalence rate of 1% to 4.7% of all spontaneous ICH.[@B2][@B14][@B15][@B17] Spontaneous ICH usually presents as right hemiplegia with increased severity in the foot, systemic arterial hypertension, vascular sensory deficits, and right homonymous hemianopsia upon malformation or aneurysmal rupture.[@B8] Simultaneous multiple ICHs (SMICHs) are associated with cerebral aneurysms, vascular malformations, hemorrhagic infarction, coagulation defects, cerebral angiitis, neoplasms, sinus thrombosis, and/or amyloid angiopathy.[@B13] Here we describe a case involving multiple ICHs that occurred simultaneously.

CASE REPORT
===========

A 35-year-old patient was carried into the emergency room after sudden syncope or loss of consciousness. Several hours before this attack, the patient experienced a severe headache, nausea, and vomiting. His past medical history was unremarkable. He reported drinking 1-2 bottles of alcohol daily and smoking cigarettes for 25 years; he was also very obese. His initial blood pressure was 200/114 mmHg, pulse was 100 and regular and respiration rate was 18, body temperature was 36.6℃. No cardiac murmurs or neck bruits were present. He had no specific findings on the physical examination. The patient presented with drowsy mentality with mild dysarthria. Cerebellar function test abnormalities were observed. Initial Glasgow coma scale (GCS) score was 13. An electrocardiogram showed sinus tachycardia and left ventricular hypertrophy.

A computed tomography (CT) scan without brain contrast revealed multiple ICHs in the right cerebellar dentate nucleus and left basal ganglia ([Fig. 1](#F1){ref-type="fig"}). He was admitted to the neurosurgical intensive care unit. We treated the patient with strict blood pressure control with intravenous hypertensive medication. After more deterioration of consciousness six hours later, a brain CT showed acute hydrocephalus without new bleeding, but edema around the hemorrhages. We diagnosed him with hydrocephalus and performed an emergency operation for extra-ventricular drainage (EVD) catheter insertion. Three days after the surgery, the patient\'s consciousness was fully recovered. He was overweight and lab findings showed high triglyceride, hyper-cholesterolemia. Brain CT angiography ([Fig. 2A](#F2){ref-type="fig"}) showed right vertebral artery hypoplasia and diffuse cerebral arteriosclerosis. The magnetic resonance image findings ([Fig. 2B, C, D](#F2){ref-type="fig"}) revealed old infarctions in the pons and left thalamus, a subacute infarction in the left frontal and parietal lobes, and multiple old microbleeds in the pons and the thalamus on both sides. Two days later, the patient was moved from the intensive care unit to the general ward. He was alert, followed commands well, and was able to walk voluntarily; however, his mild dysarthria remained. His modified Rankin scale (mRS) was 0 at discharge.

DISCUSSION
==========

Recurrent hemorrhages are not an unusual finding in patients with previous hypertensive ICH,[@B1][@B3][@B4] but the simultaneous occurrence of multiple intraparenchymal bleeding sites is rare and comprises only a small percentage of strokes.[@B8][@B18] SMICH have been observed in only 2 to 3% of hemorrhagic stroke patients.[@B11] Kabuto et al. reported that the most common location of multiple ICHs was the bilateral putamen, while only two of 17 multiple ICH patients in his case series had putaminal and cerebellar hemorrhages.[@B7][@B13] Some studies suggest that the mean age and sex distributions of groups of patients with multiple ICHs are similar to those with solitary ICH,[@B18] but that these patients exhibited a longer duration of chronic hypertension and more often a history of a previous stroke.[@B13][@B18] Several risk factors, including blood pressure, blood sugar, cigarette smoking, alcohol drinking, and hypercholesterolemia have been examined as precipitating factors for hypertensive ICH. Other factors are not significantly associated with multiple ICHs. However, the blood pressure measurements that are taken after a stroke will most likely not reflect the patients\' blood pressure before the stroke, as high blood pressure could be a result of increased intracranial pressure. Additionally, the prevalence of hypercholesterolemia was significantly higher in the group with multiple ICHs.[@B13]

SMICH is a rare clinical entity, and the mechanisms are not clear and only occasionally associated with cerebral aneurysms, vascular malformations, hemorrhagic infarctions, coagulation defects, cerebral angiitis, neoplasms, sinus thrombosis, or amyloid angiopathy.[@B11][@B15] The simultaneous development of intracranial hemorrhages in two different arterial territories may occur in hypertensive patients and create SMICH.[@B8] The current theory is that the initial hemorrhage causes resulting structural or hemodynamic changes that tend to result in a second hemorrhage.[@B16][@B18] The rupture of bilateral intracerebral microaneurysms may occur simultaneously by chance. The initial hemorrhage that results from a ruptured microaneurysm may cause the necessary conditions, such as hemodynamic changes and structural distortion, that rupture other microaneurysms, capillaries, and/or venules on the contralateral side, which are at risk, in a relatively short time,[@B7] but our multivariate studies did not revealed these findings. In this patient, SMICH were found in the basal ganglia and cerebellum. One hematoma was supratentorial, while the other was infratentorial. These two hematomas had different vascular territories and flow dynamics. This type of SMICH is very rare.[@B7] Some studies suggest that simultaneous supraand infratentorial hemorrhages occur commonly,[@B7][@B12] but that their mechanism and pathophysiology are not clear. In any case, the high mortality and morbidity rates in these patients make the treatment of this devastating condition difficult. Thus, preventive measures must be taken.[@B13] The management of ICH remains heterogeneous across institutions due to the lack of information regarding medical and surgical effectiveness of these methods of management.[@B18] The indications of surgery for multiple simultaneous hypertensive ICHs are ambivalent.[@B15] For patients with multiple ICHs, surgery seems of minor use.[@B18] Treatment may be either medical or surgical, and the decision for treatment should be based on the GCS score of the patient, the locations and sizes of the hematomas, and the presence of additional medical problems. Patients with GCS scores over 5 or those with additional problems, as in our case, should be treated medically.[@B6] Adequate blood pressure control is an important part of management of SMICH. The majority of patients with SMICH have poor outcomes because of their severely impaired consciousness.[@B13] The mortality rate for patients with SMICH is much higher than that of patients with a single ICH, even if the hematomas were small.[@B7][@B8][@B16][@B18] In our case, the patient had hydrocephalus, and we performed an EVD operation. Because he had a cerebellar hematoma, the EVD operation had the potential to expand the hematoma and aggravate his neurological symptoms. However, it was a small hematoma, and, thus we were able to drain the cerebrospinal fluid very slowly with a catheter.

CONCLUSION
==========

Simultaneous multiple ICH is rare, and the mechanism is not clear. With the increased availability of the use of CT scans for the diagnosis of ICH, the overall diagnostic rate of multiple ICHs is likely to rise. Medical professionals should be alert and initiate treatment for excessive reflex hypertension to properly treat this dangerous condition.

![Initial brain non contrast enhanced computed tomography (CT) scan: Intracerebral multiple hematomas with right cerebellar dentate nucleus (A) and left basal ganglia (B).](jcen-15-316-g001){#F1}

![(A) Brain CT angiography: Right vertebral artery hypoplasia and diffuse cerebral arteriosclerosis. (B, C, D) Brain magnetic resonance image (MRI): Multiple old infarctions in pons, left thalamus, subacute infarction in left frontal and parietal lobes and multiple old microbleeds in pons and both thalami.](jcen-15-316-g002){#F2}
